Intracellular neurophysiological analysis reveals alterations in excitation in striatal neurons in aged rats.
Intracellular recordings were used to characterize the physiological changes underlying decreases in excitation observed in striatal neurons during the aging process. Rats were divided into 3 age groups: young (3-5 months), middle-aged (10-12 months) and aged (greater than 24 months). All experiments were performed in urethane-anesthetized rats. Recordings were obtained from 33 neurons in young, 17 in middle-aged and 20 in aged rats. When identified by intracellular injections of Lucifer yellow all recorded neurons were medium-sized spiny cells. Resting membrane potentials were at least -40 mV and action potentials greater than 35 mV. Postsynaptic responses were evoked by stimulation of frontal cortex. In all recorded neurons, regardless of age, excitatory postsynaptic potentials (EPSPs) could be evoked. However, the threshold currents for eliciting both EPSPs and synaptically driven action potentials were significantly higher in neurons obtained from aged rats than those recorded in the other two groups. Other changes in excitation in aged striatal neurons consisted of absence of spontaneously occurring EPSPs, higher current to induce firing by intracellular injections of depolarizing current and an inability of orthodromically induced action potentials to follow paired stimulation pulses to the cortex at short interpulse intervals. These data were interpreted to indicate that a combination of changes in synaptic connectivity and in membrane properties underlie the decreases in excitation. Together with our previous findings obtained from aged cats these results indicate that decreased neuronal excitability is a major effect of aging in the striatum.